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SUMMARY
The aim of investigation was detected effect of genotype and climate conditions 
on fertility of sows kept in the outdoor system. The fertility of Black Slavonian 
breed, F1 ￿ Black Slavonian x Duroc and F1 Swedish Landrace x Large White 
were proveded in conditions of continental climate and German Landrace in 
conditions of Mediterran climate. The number of live born piglets per litter 
was: 7.42, 8.54, 9.80 and 10.35 (P<0.01) and reared piglets per litter was: 
6.62, 7.66, 8.03 and 9.45 (P<0.01).
Higher death rates of piglets of F1 ￿ Swedish Landrace x Large White by 7.28% 
in relation to the Black Slavonian and by 7.70% in relation to F1 Black Slavonian 
x Duroc results from higher death rates of this combinations (23.67%) during 
a colde part of the year.
The research shows that resistant genotypes: Black Slavonian breed and F1 
Black Slavonian x Duroc are suitable for keeping in outdoor in conditions 
of the conetinetal climate. German Landrace breed provided to be suitable 
for keeping in the outdoor system of production in conditions of Mediterran 
climate. That confirm low mortality of piglets of 8,7%.
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INTRODUCTION
Pig keeping in outdoor system in the extensive 
conditions has been a traditional way of pig keeping 
around the world and in Croatia, too. The production 
in  outdoor system was based on lower productive 
resistant pig genotypes. Recently, keeping in the open 
of high productive pig genotypes has been spread. 
Edwards (1994) mentions that pig keeping in outdoor 
system is a European perspective. The reason for that 
are savings of capital requirement for buildings and 
requests of consumers for products produced in more 
natural conditions.  Saving in pig pen building vary 
from 25-40% according to Whittemore (1998).
In most countries, breeding pigs are kept in outdoor 
system. According to Hendricks et al. (1998), England 
leads in the number of sows kept in outdoor system 
with 20%, followed by France, Portugal, and Spain 
with 1 0%. The n umber of pigs kept in outdoor  
system in EU is about 2%. Obstacles in spreading 
of pig keeping in the open according to Thornton 
(1988),  Mortensen et al. (1994.) and Senesi et 
al. (2000) are unfavourable climate conditions, 
increased food consumption and high share of 
human work. According to mentioned authors, the 
food consumption per a sow is 8-15% higher, and of 
human work for about 30%. 
The choice of pig genotype for keeping in the open 
depends on climate conditions. Hein Van der Sten 
(1994.) mentions that in England, the following can 
be kept in the open, durok breed, hybrids between 
Duroc and Landrace and Saddleback and among 
line hybrids, a hybrid Camborough 12. According 
to Thornthon (1988.), Hein Van der Sten (1994.) 
and Mortensten et al. (1994.) there are almost no 
differences in the number of reared  piglets between 
sows kept in outdoor and indoor. According to 
authors, 21.2 to 22.3 piglets are reared per a sow 
in the open and in closed, 21.5 to 22.8. Unlike this, 
Le Denmat et al. (1995) mentioned that 1-2 piglets 
per a sow are reared less in the open annually. In 
conditions of a continental climate in Hungary, 
according to Hazas et al. (2000) sow hybrids among a 
Large White, Landrace, Hampshire and Duroc reared 
13-17 pigletss per year.
 In order to check the possibility of pig keeping in 
outdoor system, the fertility of sows in continental 
and Mediterranean climate in Croatia have been 
followed.
MATERIALS AND METHODS
The research was carried on three family farms out 
of which two were in the area of the continental 
climate and one in the area of the Mediterranean 
climate. The fertility of Black Slavonian breed (BS), 
F1 generation between the Black Slavonian breed and 
Duroc (F1 ￿ BS x D)  and F1 generation between the 
Swedish Landrace and Large White (F1 ￿ SL x LW) 
was followed in the area of the continental climate. 
In the area of the Mediterranean climate, the fertility 
of the German landras (GL) sow was followed.
In the area of the continental climate, sows were kept 
in pens for farrowing littered with straw in eaves 
closed on three sides, 6-7 days before farrowing and 
after farrowing to weaning. During low temperatures 
piglets were heated by infra-red lamps. After the 
weaning, sows were kept in the open with the 
possibility of entering eaves. The number of sows 
per ha of surface area was from 20-23.
G e r m a n  l a n d r a c e  s o w s  i n  t h e  a r e a  o f  t h e  
Mediterranean climate were kept in wooden houses 
before farrowing and during the lactation. Ten days 
after the farrowing, sows could go out on a pasture. 
From the weaning till the next farrowing sows were 
kept on the pasture (15 per ha of surface area) with 
the possibility of entering a house. During gravidity, 
in a vegetation period, their meal was based on 
pasture with the addition of 1.5 kg of concentrate. 
During winter pregnant sows got 2.5 kg concnetrate. 
A kg of mixture had 12.20 MJME and 12.60% CP. 
In lactation, sows were fed by a mixture with 13.10 
MJME and 15.20% CP. The basis for determining the 
mixture quantity was the number of pigs in the litter. 
Sows got 1,5 kg of concentrate for basic needs and 0.5 
kg of a concentrate for each piglet in the litter.
In order to analyse the sow fertility, the following 
was followed: 
￿   the litter size and mass, farrowing index and the 
number of piglets per a sow annually. 
￿   the number of piglets per litter in cold (10-3 
month) and warm (4-9 month) part of the year,
￿   causes of piglet￿s death.
The production at all three farms started at the 
same time buying pregnant gilts, so the relation of 
sows according to the farrowing order, was almost 
the same. GSM, method SAS-1989. was used for the 
statistical-mathematical data procession. 
RESULTS AND DISCUSSION
The table 1. shows the fertility of  sows of various 
genotypes  in three family farms. 
In conditions of continental climate and economies of 
the same production technology, the sow genotypes 
had a significant influence on the litter size. The litter 
size of BS breed obtained in this research matches 
the earlier data (Ritzoffy, 1935, Hrasnica et al. 1958; 
JanŁi￿ 1971.) In the recent research, Marija Uremovi￿ 
et al. (2000. i 2001.) established lower fertility of 
this breed. The n umber of liveborn and reared  
piglets per litter was lower by 0,6 and 0,5 than in 
this reserach. Crossing of a BC breed with D-breed 
resulted in a significant increase of a litter by 1.04 of Agric. conspec. sci. Vol. 68 (2003) No. 4
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live born piglets and 0.88 reared piglets. The number 
of live born piglets of  F 1 generation SL x LW was 
approximately the same with the number of piglets 
in farms with closed keeping. From 1999 to 2001, 
according to the Report of CLSC, sows F1 SL x LW 
farrowed from 9.58 to 9.82 of live born piglets per a 
litter.  The number of reared piglets in this research 
(8.03) was smaller in relation to keeping in door 
system of production (8.21 do 8.53). In continental 
climate conditions, higher mortality of piglets F1 ￿ SL 
x LW was probably the result of lower resistance of 
this genotype in relation to BS and F 1 BS x D. In 
the third economy in the Mediterranean climate, the 
satisfying fertility of GL has been achieved.
The fertility of various genotypes kept in the open 
in relation to other researchers is shown in the table 
2.
The comparison of results in tables 1 and 2 shows 
that the second and the third farm had approximately 
the same number of live born piglets per litter as the 
majority of mentioned countries. The smaller number 
of reared piglets per litter in the second farm and the 
death of piglets 18.06% is similar to the Hazas et al. 
(2000) data for similar climate conditions.
The litter size in a colder and warmer part of the year 
is shown in the table 3. 
The difference in the number of live born piglets per 
litter during the year is small and insignificant in all 
three farms. In a colder part of the year, a significantly 
smaller number of reared piglets is achieved in second 
economy compared to the warmer one. The death of 
piglets per cause is shown in the table 4. 
Table 1. Fertility of sows kept in outdoor system
Table 2. Fertility of sows in outdoor system to the other investigation
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There is little data on causes of pig death in keeping 
in the open. Mortensen et al. (1994.) mention that 
54% of piglets died due to crushing and 17.3 and 
15.1% due to weak development and digestive 
disorders.
CONCLUSIONS
In continental climate conditions, more 
resistant pig genotypes: Black Slavonian and
F1 Black Slavonian x Duroc proved to be better for 
keeping in the out door system of production in 
relation to F1 Swedish Landrace x Large White. It is 
the result of lower percentage of dead piglets. German 
Landrace had a satisfying fertility in Mediterranean 
climate conditions. 
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